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る還元生成物の吸収スベクトル11)等の常法によった TLCは 20x20cmあるいは 5x20cmガラス板上に
silica gel G (E. Merck AG.)をアプリケーターを用いて 250μ の薄層とし， 1100Cで乾燥後，予めクロ
ロホノレムーメタノール (2:1， v/v) で洗糠しさらに 1100 C で 30~60分活性化を行なった.使用した展開
溶媒は n-ヘキサンー酢酸エチル (85:15， v/v)を主とし，ベンゼンーメタノーノレ (95:5， v/v)，石油エ










ン (A-1)，ロシュ社製の CarophyllRed (10%カンタキサンチン含有)(A-2) ，アメリカザリガユの甲殻脂
質をケン化して得られる不ケン化物を石油エーテルと90%メタノールで分配して，前者から得られるカロチ




















に Ozumorデンシトメーター82(明日香工業)によりフィルタ- No.50 (回Om刊を用い，そのクロマ
トグラムを計測して求めた. さらに，総カロチノイド量の測定は 4∞~印Omμ に現われる極大吸収の吸
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Table 1. Carotenoids added to the basal diet. 
IA仙 ionamo叫 tobasal diet 
B-1 I Crayfish shell p日明'der 500 g/kg 
B -2 I Control (basal d附) I 
Group I Carotenoid 
A -1 I s-Carotene 
A -2 I Carophyll red (10% canthaxanthin) 
A -3 i Carotenes of crayfish shell unsaponi五ablematter 




Crayfish carapace powder 










津ガスグロマトグラフィ ModelGC-2Cにより，水素炎検出器を使用し，25%diethylene glycol succinate/ 
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Table ，lCarotenoid content in the integument of raised red sea bream. 
Bo?~ ¥ Total ~resh weight Lii>id∞山口t Caroten州叩n'lCarot;~oids\ / Total 
?計)山静〉Iof in丘小ntI in in務ment ペJ山72tiLJ山ヰ〕
10.0¥ 2.1 :1.5 1.1 180.4i 
9.91 64.8 1.8 4.6 1.8 153.71 552.9 
13.3ト 2.7 8.2 0.4 89.5~ 
14.2¥ (13.0) I 2.6 6.3 0.3 48.5¥ (110.6) 
17.41 3.1 6.6 0.4 80.81 
lnitial 
2.9 4.3 0.7 
14.71 79.0 2.7 3.8 0.7 71.1 368.4 
A-2 15. 3.0 4.1 0.4 48.6 
17.0¥ (15.8) 2.8 3.9 0.8 86.3¥ (73.7) 
16. 2.6 4.0 0.7 74.1 
1653198、r 0.6 2.8 2.6 20.31 101.3 3.6 5.5 0.4 79.01 260.7 A目 3 22. 4.0 5.1 0.3 60. 
18.9¥ (20.3) 4.0 4.3 0.2 34.3¥ (52.1) 
23. 3.7 3.9 0.3 43. 
4.0 4.6 0.3 





2.8 2.6 0.7 
18.01 86.2 3.2 4.2 0.3 40.11 211.3 
A-4 15. 2.7 2.8 0.4 30. 
15.7¥ (17.2) 2.6 3.5 0.7 63.4¥ (42.3) 
20. 3.0 4.4 0.2 26. 
3.6 3.1 1.2 
1362 018リ~  18.91 101.4 3.4 4.8 0.7 114.01 637.2 A-5 18. 3.2 3.6 1.0 116. 
22.6¥ (20.3) 3.3 4.5 0.6 89.8¥ (127.4) 
19 2.6 3.8 1.8 181. 
2.9 3.3 0.7 
10.91 75.0 2.6 2.8 0.6 42.71 415.1 
A-fi 15. 2.7 2.4 1.3 82. 
17.1¥ (15.0) 2.8 4.4 1.1 134.7¥ (83.0) 
17. 2.9 3.3 0.9 87. 
14 3n9リ内;川L 
2.4 5.1 0.1 
16.91 85.2 2.8 3.2 0.7 62.21 178.8 
A-7 18. 2.9 4.3 0.3 37. 
16.3¥ (17.0) 2.6 2.9 0.4 30.1¥ (35.8) 








(Initial) 1尾平均 110.6pg含有されていたものが 8週間基本飼料だけで・飼育されたA-7は 35.8μgと
減少した値を示した.この対照と試験飼料区 A-l~A-6 を比較してみると， A-5のアメリカザリガニ甲殻
脂質を添加したグループが最高値を示して対照の 3~4倍のカロチノイド含有害IJ合となり，次いで甲殻粉末





Table 4. Content of astaxanthin esters in carotenoids extracted from the integument 
。fraised red sea bream. 
Other xanthophyll esters 
?????




















Table 5. The carotenoid content in the muscle and liver of raised red sea bream. 
1 Liver Group (L%ipid ∞ntmt1|Totian lt四hemEtemI抽u出p stored tL% ipid content lTotalcamendhtor in average) I in the group (pg) in average) in the group (μg) 
A-1 6.6 14.0 12.2 1.4 
A-2 5.2 5.7 9.2 2.0 
A-3 5.0 6.4 16.3 0.7 
A-4 5.1 9.4 11.5 1.5 
A-5 5.8 10.4 13.3 1.2 
A-6 4.5 11.2 9.9 2.4 






月29日より同年8月27日までの2ヶ月間， 日本配合飼料の養鱒育成用 No.6pを基本飼料(B-2) とし，
飼育試験AのA-6と同じくアメリカザリガニ甲殻粉末を基本飼料に 5∞Igjkgの割合に添加して再整形した
飼料(B-1)で飼育試験の追試を行なった.この成長試験の結果を Table6に示す.
Table 6. Body weight gain in ralsmg experiment. 
Initia1 Final Gain 
Number of 1-一一一一一一
Group I l' ~L Total I Average t Total 
IlSIl weight weight t weight 
(g) (g) t (g) 哩i;二じ立
B-1 1 6 6∞.0 1∞.0 730.0 






移行させて脱水後 470mμ における吸光値を測定し， 1尾毎の総カロチノイド含量を求めた. またカロチ
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ノイドの含量を魚体重に対する mg%で表わし，一緒にその結果を Table7に示す.
Table 7. Carotenoid content in the integument of raised red sea bream. 
Bod玖¥ Total Carot~noids ¥ Total c…oid c…j 
welght (Av ) tored ln (Average〉 tobot drn y weight (Average〉( g 5 )vwerage group (μg) mg%) 
0 1却U169730 4引~904.  556.0 17679.  932.4 o. 
lnitial 3:(o m 
861 :(92.7〉 1696 4:(155.4〉 o. 
69. 103. o. 
13208.  730.0 32072.  1424.5 
B-1 0.169 (0197) 
116 3:(121.7) 12837 4:(237.4〉
0.161 
0.207 
90. 222. 0.246 















素胞 (melanophore)，黄色色素胞 (xanthophore)，赤色色素胞 (erythrophore) および虹胞(iridocyte， 
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SUMMARY 
When applying an artificial diet in the rearing of red sea bream, Pagrus major (T. & S.), one 
of the main problems is that the brilliant-redish-natural calor of the skin and fins fades away slowly 
and turns dark. Hereupon, in order to improve the calor appearance of cultured red sea bream, a 
feeding experiment of crayfish (Cambarus clarkii) carapace carotenods, in which astaxanthin in free 
and ester forms, astacene and ,8-carotene are major component, added to a basal diet (Nippai No. 6 P 
for trout) was experimented. 
Red sea breams of 5 months (A) and 13 months (B) of age were grouped according to the kind 
of addition and raised during 8 weeks for the former, and 2 months for the latter as follows: .S· 
carotene (A-1), carophyll red (10% canthaxanthin) (A-2), carotenes (A-3) and xanthophylls (A-4) 
separated from the unsaponifiable matter of crayfish carapace lipid, crayfish carapace lipid (A-5), 
crayfish carapace powder (A-6, B-1), and control (A-7, B-2) of basal diet. 
The effects of the diet on the fish pigmentation were determined by naked eye observation, the 
total carotenoid content and the measurement of astaxanthin esters in the integument, muscle and 
liver of red sea breams. The group A-5 was significantly better colored, A-6 or B-1 came after, 
whilst the other groups remained almost similar in appearance to the control group, but A-2 indicated 
a little effect. Analytical examination of the integument showed significant increase in the level of 
total carotenoids as well as the deposition of astaxanthin esters in the group A-5 and A-6 or B-1. 
It may therefore be concluded that when red sea breams are fed on ordinary rations plus astaxan-
thin either in the forms of free, ester with fatty acids or crustacyanin, they will absorb and deposit 
astaxanthin mainly in the form of esters in the integument of the fish. Moreover, the metabolic 
ability of red sea bream in the conversion of carotenoids was compared with that of other fish, such 
as fancy carp and goldfish, or crustacea, and was discussed. 
